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Appl. No. 09/971,097 
Amdt Dated 8/4/2005 

Response to Office Action Dated 05/10/2005 
Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the application: 
Listing of Claims: 

Claim I (Currently amended): Switching An apparatus operating at n significantly higher data rate 
than a plurality of switching elem e nts (SEs) which that form a owitching fabric and operate at a 
low e r data rate, said the SEs s witching elements routing data from at loaot one a plurality of ingress 
source ports, which receives receiving data at said tho high e r data rat e , to a plurality of egress 
d e stination ports, said the data b e ing grouped in data packets having a uniform or variabl e plurality 
of digital bytes, said the switching apparatus comprising: 

a said plurality of ingress source-^ert ports, at least one of the source ports operable 
including means for rec e iving to receive successive complete data packets successively at said a 
higher data rate and for transmitting to output data via a plurality of source port output port s 
outputs at said a lower data rate to said SEs ; 

a s e quential array of low data rat e plurality of SEs switching elements that form a 
sequential switching fabric and operate at the lower data rate, at least one of the SEs switching 
elements eaeh having 

a plurality of switching element input ports inputs individually connected to each 
said of the source port output port of said input source port outputs 
a plurality of switching element outputs 
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both smd the SEs switching elements and the source pert ports including means for 
switohing operating to change a given one of the source gort output porta outputs successively 
from a given one of the SEs switching elements to another a next available SB switching element 
in response to a data packet event; 

a plurality of destination p orts, at least one of the destination ports operable to receive the 
complete data packets successively at the lower data rate and having 

a plurality of d estination port inputs individually connected to each of the 
switching element outputs 

a plurality of destination port ou tputs operable to output the complete data packets 
at the higher data rate 

both the switc hing elements and the destination ports operating to change a given one of 
the destination port inputs successi vely from the given one of the switching elements to the next 
available switching element in response to the data packet event 

whereby wherein the effective data rate from said the source port outputs to said SEs the 
switching el ement inputs and from the switching element outputs to the destination port inp uts is 
at said the higher data rat e and the comp lete dat a packets of variable or fixed size are transferred 
through a single serial link, the single serial link comprising a given one of the source ports, a 
given one of the switc hing elements and a given one of the destination ports . 

Claim 2 (Currently amended): A method of routing data via switching olcm e nta(SBs) from ingr e ss 
s ource port a which receive data at a significantly higher data rate to ogrcsa destination ports, said SEs 
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operating at a low e r data rate, said data being grouped in data packets said method comprising the 
following steps: 

receiving frames at inputs of a plurality of source ports at a higher data rate 
providing successively distributing complete data packets at a lower data rate on a 
plurality of source port outputs that form multiple parallel channels to a plurality of said SEs in 
an array which operate at said low e r data rate for receiving compl e t e data pack e ts from a said 
ingr e ss source port and in response to header information carri e d by aaid data pack e t routing 
s uoh packet to a s e l e cted egress destination port: switching elements in response to a data packet 
event 

receiving the complete data packets on a given one of a plurality of switching element 
inputs that are individually connected to the source port outputs wherein the effective throughput 
of data is the higher data rate from the source port outputs to the switching element inputs 

transferring the complete data packets on a given one of a plurality of switching element 
outputs to a given one of a plurality of destination ports 

successively receiving the complete data packets at the lower data rate in response to the 
data packet event on a given one of a plurality of destination port inputs that form multiple 
parallel channels wherein the plurality of destination port inputs are individually connected to the 
switching element outputs and the effective throughput of data is the higher data rate from the 
switching element outputs to the destination port inputs 

outputting the complete data packets on a destination port output at the higher data rate 
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a said source port receiving successive data paokots at said high rato and s e quentially 
transferring each reooived data pack e t at said lower rate to th o next available SE whereby the 
e ffective throughput of data is at 3aid higher rato and a wherein complete data packet packets is 
transmitt e d through are routed through eae a single serial link, the single serial link comprising a 
given one of the source ports, a given one of the switching elements and a given one of the 
destination ports. 

Claim 3 (Currently amended): The Switching apparatus as4n of claim 1 where wherein the ratio of 
high higher to lew lower data rates is four to one and where a minimum of four SEs switching 
elements per ingr e ss source port is provided supplied . 

Claim 4 (Currently amended): The Switching apparatus as4a of claim 1 where wherein a minimum 
of two SEs switching elements per i ngr e ss source port is p rovided su pplied . 

Claim 5 (Currently amended): The Switching apparatus as-m of claim 3 wh e r e wherein two 
additional SEs switching elements provide for automatic redundancy said switching means being 
r e sponsive and the app a ratus is operable to respond to t he failur e of an existing a busy or failed SE 
switching element . 

Claim 6 (Currently amended): Hie Switching apparatus as-m of claim 5 wher e wherein two 
additional SEs switching elements provide additional bandwidth for overhead. 

Claim 7 (Currently amended): The Switching apparatus as-m of claim 1 whore wherein the number 

of SBs switching elements is proportional to the ratio of higher to lower data rates. 
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Claim 8 (Currently amended): The Switching apparatus as-ia of claim 7 where wherein the number 
of SBs switching elements is upwardly scalable to accommodate greater data input. 

Claim 9 (Currently amended): The Switohing apparatus as-m of claim 1 where wherein said each 
data packet event is th e e nd defined as completing the transfer of one data packet and the beginning 
the transfer of another data packet immediately after . 

Claim 10 (Currently amended): The Switching apparatus as4n of claim 1 where wherein eaeh the 
complete data packet is routed from at least one of the source ports to a given one of the destination 
ports where a pavload of each data packet is very larg e much larger in comparison to the number of 
bytes r e quired for an attached header which that identifies sueh the data packet and along wit h its 
ultimate destination whereby such that overhead is minimized. 

Claim 1 1 (New): The apparatus of claim 1 wherein at least one of the source ports comprises 

a communications processor coupled to the source port input and operable to process the 
complete data packets at the higher data rate 

a traffic manager having an input coupled to the communications processor, the traffic 
manager further comprising 

a sequential sprinkler engine operable to successively distribute the complete data packets 
to the switching elements at the lower data rate 

control logic operable to command the sequential sprinkler engine to output the complete 
data packets successively on the source port outputs. 
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Claim 12 (New): The apparatus of claim 1 1 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to successively change 

the distribution of a given one of the complete data packets from busy or failed switching 

elements to the next available switching element 

a circuit operable to determine the timing of the data packet event and having an output 

coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 

having outputs coupled to the controller and the circuit. 

Claim 13 (New): The apparatus of claim 12 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
distribute a given one of the complete data packets through the next available switching element in 
the sequential switching fabric. 

Claim 14 (New): The apparatus of claim 12 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
to successively distribute a given one of the complete data packets through the next available 
switching element in the sequential switching fabric. 

Claim 15 (New): The apparatus of claim 1 wherein at least one of the destination ports comprises 
a traffic manager, the traffic manager further comprising 
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a sequential sprinkler engine operable to successively receive the complete data packets 
from the switching elements at the lower data rate 

control logic operable to command the sequential sprinkler engine to successively receive 
the complete data packets on the destination port inputs 

a communications processor operable to output the complete data packets at the higher 
data rate and having an input coupled to the traffic manager and an output coupled to the 
destination port output. 

Claim 16 (New): The apparatus of claim 15 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to change receiving 
paths successively from busy or failed switching elements to the next available switching 
element 

a circuit operable to determine the timing of the data packet event and having an output 
coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 
having outputs coupled to the controller and the circuit. 

Claim 17 (New): The apparatus of claim 16 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
receive a given one of the complete data packets through the next available switching element in the 
sequential switching fabric. 
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Claim 1 8 (New): The apparatus of claim 16 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
to successively receive a given one of the complete data packets through the next available switching 
element in the sequential switching fabric. 

Claim 1 9 (New); The method of claim 2 wherein successively distributing the complete data packets 
further comprises 

determining an ultimate destination for the complete data packets through the plurality of 
switching elements that form a switching fabric 

determining a next available switching element by monitoring busy or failed switching 
elements 

commanding the sequential sprinkler engine to successively distribute a given one of the 
complete data packets through the next available switching element in the sequential switching 
fabric. 

Claim 20 (New): The method of claim 2 wherein the number of switching elements is proportional to 
the ratio of the high to low data rates. 

Claim 21 (New): The method of claim 2 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 
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Claim 22 (New): The method of claim 2 wherein transferring the complete data packet on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 23 (New): The method of claim 2 wherein each data packet event is defined as completing the 
transfer of one data packet and beginning the transfer of another data packet immediately after. 

Claim 24 (New); The method of claim 1 9 wherein determining the next available switching element 
by monitoring the failed switching element and successively distributing the complete data packet to 
the next available switching element provides automatic redundancy. 

Claim 25 (New): The method of claim 2 wherein sequentially receiving the complete data packets 
further comprises 

receiving the complete data packets from the plurality of switching elements that form a 
switching fabric * 

determining a next available switching element by monitoring busy or failed switching 
elements 

commanding the sequential sprinkler engine to successively receive a given one of the 
complete data packets from the next available switching element in the sequential switching 
fabric. 

Claim 26 (New): The method of claim 2 wherein the number of switching elements is proportional to 
the ratio of the high to low data rates. 
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Claim 27 (New): The method of claim 2 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 

Claim 28 (New): The method of claim 2 wherein transferring the complete data packet on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 29 (New): The method of claim 2 wherein each data packet event is defined as completing the 
transfer of one data packet and beginning the transfer of another data packet immediately after. 

Claim 30 (New): The method of claim 25 wherein determining the next available switching element 
by monitoring the failed switching element and successively distributing the complete data packet to 
the next available switching element provides automatic redundancy. 

Claim 31 (New): An apparatus comprising: 

a plurality of source ports operable to receive frames at a higher data rate, at least one of 
the source ports comprising 

a source port input 

a plurality of source port outputs providing multiple parallel channels 

wherein at least one of the source ports is operable to sequentially output complete data 

packets through the multiple parallel channels at a lower data rate 

a plurality of switching elements forming a sequential switching fabric and operating at 

the lower data rate, the switching elements each comprising 
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a plurality of switching element inputs individually coupled to the source port outputs 
a plurality of switching element outputs 

a plurality of destination ports operable to sequentially receive the complete data packets 
at the lower data rate and output the complete data packets at the higher data rate, at least one of 
the destination ports comprising 

a plurality of destination port inputs individually coupled to the switching element 

outputs 

a destination port output 

wherein the complete data packets having uniform or variable size are routed through a 
single serial link while sustaining throughput at the higher data rate, the single serial link formed 
by a given one of the source ports, a given one of the switching elements and a given one of the 
destination ports. 

Claim 32 (New): The apparatus of claim 31 wherein at least one of the source ports comprises 
a communications processor coupled to the source port input and operable to process the 

complete data packets at the higher data rate 

a traffic manager having an input coupled to the communications processor, the traffic 

manager further comprising 

a sequential sprinkler engine operable to successively distribute the complete data packets 

to the switching elements at the lower data rate 
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control logic operable to command the sequential sprinkler engine to output the complete 
data packets successively on the source port outputs. 

Claim 33 (New): The apparatus of claim 32 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to successively change 
the output of a given one of the complete data packets from busy or failed switching elements to 
the next available switching element 

a circuit operable to determine the timing of the data packet event and having an output 
coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 
having outputs coupled to the controller and the circuit 

Claim 34 (New): The apparatus of claim 32 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
distribute a given one of the complete data packets through the next available switching element in 
the sequential switching fabric. 

Claim 35 (New): The apparatus of claim 32 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
to successively distribute a given one of the complete data packets through the next available 
switching element in the sequential switching fabric. 

Claim 36 (New): The apparatus of claim 3 1 wherein at least one of the destination ports comprises 
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a traffic manager, the traffic manager further comprising 

a sequential sprinkler engine operable to successively receive the complete data packets 
from the switching elements at the lower data rate 

control logic operable to command the sequential sprinkler engine to successively receive 
the complete data packets on the destination port inputs 

a communications processor operable to output the complete data packets at the higher 
data rate and having an input coupled to the traffic manager and an output coupled to the 
destination port output. 

Claim 37 (New): The apparatus of claim 36 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to change receiving 
paths successively from busy or failed switching elements to the next available switching 
element 

a circuit operable to determine the timing of the data packet event and having an output 
coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 
having outputs coupled to the controller and the circuit. 

Claim 38 (New): The apparatus of claim 37 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
receive a given one of the complete data packets through the next available switching element in the 
sequential switching fabric. 
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Claim 39 (New): The apparatus of claim 37 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
to successively receive a given one of the complete data packets through the next available switching 
element in the sequential switching fabric. 

Claim 40 (New): A method comprising: 

receiving frames at an input of a plurality of source ports at a higher data rate 
sequentially distributing complete data packets at a lower data rate from a plurality of 

source port outputs to a plurality of switching elements 

receiving the complete data packets at a lower data rate on a plurality of switching 

element inputs 

transferring the complete data packets to a plurality of destination ports 
sequentially receiving the complete data packets at a lower data rate on a plurality of 
destination port inputs 

outputting the complete data packets from a given one of the destination ports at the 
higher data rate 

wherein the complete data packets are routed through a single serial link while sustaining 
throughput at the higher data rate, the single serial link formed by a given one of the source ports, 
a given one of the switching elements and a given one of the destination ports. 

Claim 41 (New): The method of claim 40 wherein successively distributing the complete data 
packets further comprises 
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determining an ultimate destination for the complete data packets through the plurality of 
switching elements that form a switching fabric 

determining a next available switching element by monitoring a busy or failed switching 
element 

commanding the sequential sprinkler engine to successively distribute a given one of the 
complete data packets through the next available switching element in the sequential switching 
fabric. 

Claim 42 (New): The method of claim 40 wherein the number of switching elements is proportional 
to the ratio of the high to low data rates. 

Claim 43 (New): The method of claim 40 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 

Claim 44 (New): The method of claim 40 wherein the complete data packet transferred on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 45 (New): The method of claim 40 wherein each data packet event is defined as completing 
the transfer of one data packet and beginning the transfer of another data packet immediately. 

Claim 46 (New): The method of claim 41 wherein determining the next available switching element 

by monitoring the failed switching elements and successively distributing the complete data packet to 

the next available switching element provides automatic redundancy. 
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Claim 47 (New): The method of claim 40 wherein sequentially receiving the complete data packets 
further comprises 

receiving the complete data packets from the plurality of switching elements that form a 
switching fabric 

determining a next available switching element by monitoring busy or failed switching 
elements 

commanding the sequential sprinkler engine to successively receive a given one of the 
complete data packets from the next available switching element in the sequential switching 
fabric. 

Claim 48 (New); The method of claim 47 wherein the number of switching elements is proportional 
to the ratio of the high to low data rates. 

Claim 49 (New): The method of claim 47 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 

Claim 50 (New): The method of claim 47 wherein the complete data packet transferred on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 51 (New): The method of claim 47 wherein each data packet event is defined as completing 
the transfer of one data packet and beginning the transfer of another data packet immediately. 
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Claim 52 (New): The method of claim 48 wherein determining the next available switching element 
by monitoring the failed switching elements and successively distributing the complete data packet to 
the next available switching element provides automatic redundancy. 

Claim 53 (New): An apparatus comprising: 

a plurality of source ports for sequentially distributing complete data packets to a plurality 
of switching elements at a lower data rate wherein some latency occurs between the complete 
data packets 

a plurality of destination ports for sequentially receiving complete data packets from the 
plurality of switching elements at the lower data rate wherein some latency occurs between the 
complete data packets 

both the source ports and destination ports operating approximately at the higher data rate 
wherein the complete data packets are routed through a single serial link at a data packet 

event while sustaining throughput from the source ports to the switching elements and the 

switching elements to the destination ports at the higher data rate. 

Claim 54 (New): The apparatus of claim 53 wherein at least one of the source ports comprises 

a communications processor operable to process the complete data packets at the higher 
data rate 

a traffic manager having an input coupled to the communications processor, the traffic 
manager further comprising 
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a sequential sprinkler engine operable to successively distribute the complete data packets 
to the switching elements at the lower data rate 

control logic operable to command the sequential sprinkler engine to output the complete 
data packets successively. 

Claim 55 (New): The apparatus of claim 54 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to successively change 

the output of a given one of the complete data packets from busy or failed switching elements to 

a next available switching element 

a circuit operable to determine the timing of the data packet event and having an output 

coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 

having outputs coupled to the controller and the circuit. 

Claim 56 (New): The apparatus of claim 55 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
distribute a given one of the complete data packets through the next available switching element in 
the sequential switching fabric. 

Claim 57 (New): The apparatus of claim 55 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
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to successively distribute a given one of the complete data packets through the next available 
switching element in the sequential switching fabric. 

Claim 58 (New): The apparatus of claim 53 wherein at least one of the destination ports comprises 
a traffic manager, the traffic manager further comprising 

a sequential sprinkler engine operable to successively receive the complete data packets 
from the switching elements at the lower data rate 

control logic operable to command the sequential sprinkler engine to successively receive 
the complete data packets 

a communications processor operable to output the complete data packets at the higher 
data rate and having an input coupled to the traffic manager. 

Claim 59 (New): The apparatus of claim 58 wherein the control logic comprises 

a controller operable to command the sequential sprinkler engine to change receiving 

paths successively from busy or failed switching elements to a next available switching element 
a circuit operable to determine the timing of the data packet event and having an output 

coupled to the controller 

a table of destinations operable to monitor the busy or failed switching elements and 

having outputs coupled to the controller and the circuit. 

Claim 60 (New): The apparatus of claim 59 wherein the control logic is operable to respond to the 
busy or failed switching elements by commanding the sequential sprinkler engine to successively 
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receive a given one of the complete data packets through the next available switching element in the 
sequential switching fabric. 

Claim 6 1 (New): The apparatus of claim 59 wherein the control logic provides automatic redundancy 
upon failure of a given one of the switching elements by commanding the sequential sprinkler engine 
to successively receive a given one of the complete data packets through the next available switching 
element in the sequential switching fabric. 

Claim 62 (New): A method comprising: 

sequentially distributing complete data packets from a plurality of source ports to a 
plurality of switching elements at a lower data rate wherein some latency occurs between the 
complete data packets 

sequentially receiving complete data packets from the switching elements to a plurality of 
destination ports at the lower data rate wherein some latency occurs between the complete data 
packets 

both the source ports and destination ports operating approximately at the higher data rate 
wherein the complete data packets are routed through a single serial link at a data packet 

event while sustaining throughput from the source ports to the switching elements and the 

switching elements to the destination ports at the higher data rate. 

Claim 63 (New): The method of claim 62 wherein successively distributing the complete data 
packets further comprises 
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determining an ultimate destination for the complete data packets through the plurality of 
switching elements that form a switching fabric 

determining a next available switching element by monitoring busy or failed switching 
elements 

commanding the sequential sprinkler engine to successively distribute a given one of the 
complete data packets through the next available switching element in the sequential switching 
fabric. 

Claim 64 (New): The method of claim 62 wherein the number of switching elements is proportional 
to the ratio of the high to low data rates. 

Claim 65 (New): The method of claim 62 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 

Claim 66 (New): The method of claim 62 wherein the complete data packet transferred on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 67 (New): The method of claim 62 wherein each data packet event is defined as completing 
the transfer of one data packet and beginning the transfer of another data packet immediately. 

Claim 68 (New): The method of claim 63 wherein determining the next available switching element 

by monitoring the failed switching elements and successively distributing the complete data packet to 

the next available switching element provides automatic redundancy. 
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Claim 69 (New): The method of claim 62 wherein sequentially receiving the complete data packets 
further comprises 

receiving the complete data packets from the plurality of switching elements that form a 
switching fabric 

determining a next available switching element by monitoring busy or failed switching 
elements 

commanding the sequential sprinkler engine to successively receive a given one of the 
complete data packets from the next available switching element in the sequential switching 
fabric. 

Claim 70 (New): The method of claim 69 wherein the number of switching elements is proportional 
to the ratio of the high to low data rates. 

Claim 71 (New): The method of claim 69 wherein the number of switching elements is upwardly 
scalable to accommodate greater data input. 

Claim 72 (New): The method of claim 69 wherein the complete data packet transferred on one serial 
link minimizes overhead by avoiding the break up of each data packet into segments requiring 
headers. 

Claim 73 (New): The method of claim 69 wherein each data packet event is defined as completing 
the transfer of one data packet and beginning the transfer of another data packet immediately. 
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Claim 74 (New): The method of claim 70 wherein determining the next available switching element 
by monitoring the failed switching elements and successively distributing the complete data packet to 
the next available switching element provides automatic redundancy. 
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